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ABSTRACT. Ecological studies of water mites have a very long tradition. However, no explicit data have been
obtained to date with regard to specific ecological parameters defining autoecological values for particular
species, and therefore such values have not been compared between closely related species. The present study is
an attempt at making such comparisons between two closely related species: Mideopsis orbicularis and Mideopsis
crassipes. Both species are psammophilous; M. orbicularis prefers stagnant waters, while M. crassipes prefers
running waters. The research was conducted during 2010 in 89 localities distributed along the Krapiel River
and in water reservoirs found in its valley. The two species were collected solely in the river, where they were
found in 26 localities and only these localities were analyzed. Until now M. crassipes was characterized as a
species preferring rather fast-flowing habitats, and M. orbicularis as preferring slow water habitats, i.e. isolated
still-water bodies. In this study both species preferred slow flow water habitats: 77.5% (225 individuals) of all
M. orbicularis specimens and 67.3% (318 individuals) of all M. crassipes specimens were collected in isolated
still-water bodies. The only correlations identified between water mite occurrence and water quality were the
positive one between the abundance of M. orbicularis and water temperature, the negative one between the
abundance of this species and BOD,. There were also some correlations with substrate, including the positive
correlation between occurrence of M. crassipes and sandy bottom. M. orbicularis was also encountered on
organic bottoms and among water plants.
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INTRODUCTION

Studies of water mite ecology have a long
tradition and thus the ecological characteristics
of most species have already been established. A
comparatively large number of publications have
been devoted to the association between vertical
oxygen distribution and the presence of water
mites within a lake basin (VIETS, 1930, 1931,
PIECZYNSKI, 1959; KOWALIK 1973, 1977, 1978,
1984; MEYER & SCHWOERBEL, 1981; ZAWAL,

2007; ZAWAL & STEPIEN, 2007). CICHOCKA’S
(1998) study showed correlations between
hydrochemical parameters and the occurrence of
water mites in peat bogs, while works of several
other authors (CICOLANI & DI SABATINO, 1991;
GERECKE & SCHWOERBEL, 1991; DI SABATINO
et al., 2000; STUR et al., 2005; CAMACHO et
al., 2006; VAN HAAREN & TEMPELMAN, 2009;
MARTIN et al. 2010; BoTTAZZI et al., 2011;
STOCH et al., 2011) investigated the connection
between the presence of water mites and other
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invertebrates, and physico-chemical parameters
of lotic waters. The present paper compares
the habitat occurrence of two closely related
species, Mideopsis orbicularis and Mideopsis
crassipes, inhabiting the valley of a rather small
lowland river: the Krapiel. According to data
from literature (VIETS, 1936; BIESIADKA &
KOWALIK, 1979; GERECKE, 2002), both of these
species show preference for sandy bottoms, but
the first of them inhabits mainly lentic waters,
while the latter prefers lotic waters. However,
under certain conditions the species co-occur
in the same habitats. This refers mainly to
small and medium-sized lowland rivers. The
Krapiel River, where studies on macrobenthos
distribution, water mite fertility and the impact
of river dredging on the fauna of invertebrates
and vegetation have been conducted (KESZKA &
RACZYNSKI, 2004; RACZYNSKA & MACHULA,
2006; ZAWAL, 2009; DIERZGOWSKA & ZAWAL,
2010; BUCzYNSKI et al., 2011; KEOSOWSKA et
al., 2011; KURZATKOWSKA & ZAWAL, 2011;
SZLAUER-LUKASZEWSKA & ZAWAL, 2013,
STEPIEN et al., 2015, ZAWAL et al., 2015)
was an excellent site for checking patterns
of occurrence of the two species in various
habitats in relationship to physico-chemical
parameters of water and the bottom structure. It
was hypothesized that main parameters affecting
the occurrence of the two species include flow
velocity, sediment type, degree of vegetation

coverage of the bottom and oxygen content. It
was assumed that M. crassipes would occur in
habitats characterized by a more rapid water
flow and higher oxygen content.

MATERIALS AND METHODS

The study was based on material collected for
the purpose of a project examining the effect of
landscape structure on the distribution of selected
groups of aquatic invertebrates in a small lowland
river. Fieldwork was conducted from May until
October, 2010. The research covered the whole
length of the river where 89 research sites were
established in 13 locations (Fig. 1), distributed in
such a way as to cover all habitat types in which
water mites occurred. Samples were collected
from both lotic and lentic waters with a triangular
hand net. Each sampling consisted of 10 energetic
sweeps and covered an area of ca. 0.5 m?. Three
subsamples were collected from each site for the
purpose of variability analyses. Further analysis
focused on those sites where at least one of the
two mite species was encountered at least once.
In total, 546 samples were collected from 26
sites situated solely in lotic waters.

The water parameters: temperature, pH,
electrolytic conductivity and dissolved oxygen
content were measured with an Elmetron CX-
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Table 1

Correlations between number of specimens and water parameters.

Parameters Spearman’s correlations. In bold significance; p <0.05

0, pH | Temp. | Cond. | NH, | NO, | PO, Fe | Turb. | Hard | BOD, | Curr
M. orbicularis 0,089 | 0,076 | 0,224 |-0,143 | -0,034 | 0,092 | -0,023 | 0,104 |-0,071| 0,082 | -0,34 | -0,069
M. crassipes 0,156 | 0,123 | 0,074 | 0,175 | -0,045 | 0,059 |-0,096 | 0,057 | 0,12 | 0,103 | 0,067 | 0,137

401 multiparametric sampling probe; water flow
using a SonTek acoustic FlowTracker flowmeter;
BOD, by Winkler's method, and NH,, NO,,
PO,, Fe, turbidity, hardness with the help of
Slandi LF205 photometer. Three measurements
were performed every time and the median
was used for further analyses. The following
statistical methods were used for data analysis:
the chi-squared test — to identify differences in
the sex ratio and preferences regarding bottom
granularity; Spearman’s correlation to identify
the correlation between the abundance of species
and physico-chemical parameters of water;
discrimination analysis and Mann-Whitney U
test to identify the correlation between species
distribution and physico-chemical parameters
of water; and the non-parametric ANOVA
Kruskal-Wallis test to identify seasonal changes
in a number of specimens. All analyzes were
performed using Statistica 9.0 PL.

RESULTS

Water mites representing the genus Mideopsis
were found in 26 of the 89 sites sampled; the
presence of M. orbicularis was recorded in 23
sites, the presence of M. crassipes in 24 sites,
and 22 sites were inhabited by both species
simultaneously. All sites were associated with
the river bed (Fig. 1). The sites situated in the
river current were inhabited by two species
much more frequently (18 sites) and at higher
abundance than those situated in isolated still-
water bodies (8 sites) the differences were not
statistically significant. In total, 762 specimens
were of mites collected: 290 individuals of M.
orbicularis and 472 individuals of M. crassipes.
Statistically  significant  correlations  were
found between abundance M. orbicularis and

temperature (positive correlation) and BOD;
(negative correlation) (Table 1).

BOD, was the only parameter with
discriminative value among all hydrochemical
factors considered (Wilks’ Lambda distribution:
0.91670; approximate F-distribution: (1.80) =
7.269; p < 0.008) and displayed a statistically
significant difference between the species
(Mann-Whitney’s U test: Z = -2.246; p = 0.025),
revealing a much higher tolerance in the case of
M. crassipes.

M. crassipes displayed a significant positive
relationship with a mineral bottom (Mann-
Whitney’s U test: Z = 2.635; p = 0.008) and was
more common in habitats without plants (Z =
-2.145; p = 0.031).  Chi square tests revealed
statistically significant differences in relation to
the structure of the bottom where each species
occurred (Chi ? = 228,239 df = 8 p < 0.0001).
Furthermore, M. crassipes appeared to prefer
bottoms characterized by larger grain sizes than
M. orbicularis (Fig. 2).
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Fig. 2. — The occurrence of the species depending
of the size of the ground grain.
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Fig. 3. — Changes of number of specimens of M. orbicularis during the whole research period.

Both species showed largest numbers of
individuals present in early summer and a decline
through to autumn (Figs 3-4). Results of the
Kruskal-Wallis test showed that those changes
were statistically significant for M. crassipes (H

16

(4, N =284) =11.497 p = .0215)), but not for M.
orbicularis (H (4, N=84)=7.759 p=0.101)). In
the case of M. orbicularis the lack of significance
may be associated with high type II error (low N,
the power of the test).
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Fig. 4. — Changes of number of specimens of M. crassipes during the whole research period.
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DISCUSSION

Both M. orbicularis and M. crassipes
show preference for sandy bottoms (VIETS,
1936; BIESIADKA & KOWALIK, 1979; MARTIN,
1997) and both of them prey on the Cladocera
and larvae of the Diptera, and parasitise the
Chironomidae (MARTIN, 2008). So far, the first
species has been found mostly in lentic waters
(BIESIADKA, 1972; KOWALIK, 1984; BAGGE &
MERILAINEN, 1985; ZAWAL 1992; CICHOCKA,
1998), although it has also occasionally been
recorded in lotic waters (CICHOCKA, 1996;
STRYJECKI, 2002; BIESIADKA et al.,, 2004;
ZAWAL 2006). As for the latter species, it is a
typically rheophilous one (CICHOCKA, 1996;
STRYJECKI, 2002; BIESIADKA et al., 2004). In the
area studied, both species occurred exclusively
in river habitats, avoiding lentic water bodies in
the river valley. Similar results were obtained
by BIESIADKA et al. (2004). This is due to the
character of the valley water bodies, which are
very eutrophic and overgrown, and have bottoms
covered with a thick layer of mud. The analysis
of data from literature (CICHOCKA, 1996;
STRYJECKI, 2002; BIESIADKA et al., 2004; ZAWAL
2006), and results of the present study, show that
M. crassipes is a typically rheophilous species,
preferring rather fast-flowing rivers, while M.
orbicularis is distributed over two habitat types:
slow-flowing rivers and lentic waters, with a
tendency to prefer the latter. The reason more
flowing sites were occupied by the two species in
comparison to sites in isolated still-water bodies
was certainly due to the fact that the latter sites
were definitely less numerous and preferences
of the species. M. crassipes occupied the two
habitats in approximately equal abundance while
M. orbicularis was more abundant in isolated
still-water bodies.

It is interesting to observe an almost total lack
of correlation between the investigated physico-
chemical parameters of water and the abundance
of the studied species. Such correlations have
been identified for some water mite species
and other invertebrates inhabiting lotic waters
(CICOLANI & DI SABATINO, 1991; GERECKE

& SCHWOERBEL, 1991; D1 SABATINO et al.,
2000; CAMACHO et al., 2006; BOTTAZZI et al.,
2011) and most frequently were connected
with low temperature, high oxygen content and
water pH (KOWALIK, 1978, 1984; CICHOCKA,
1998; ZAWAL, 2007; ZAWAL & STEPIEN, 2007).
The only correlations identified in our study
were the positive one between the abundance
of M. orbicularis and water temperature and
the negative one between the abundance
of this species and BOD.. This correlation
confirmed the more eurythermic character of M.
orbicularis, reflecting its occurrence in standing
waters. The effect of other parameters on its
occurrence was probably limited to an indirect
effect on M. orbicularis through influencing the
amount of oxygen. As water turbulence in the
river guarantees a constant supply of oxygen,
the remaining physico-chemical parameters of
the water can be considered to have a negligible
effect on the oxygen content in the water. This,
of course, applies to rivers that are relatively
clean. In polluted rivers decomposition processes
consume oxygen, leading to a reduction in the
number of water mite species. (CICOLANI & D1
SABATINO, 1991; GERECKE & SCHWOERBEL,
1991).

It is believed that both species are associated
with a sandy bottom, but our data clearly
confirmed this correlation only in the case of M.
crassipes. M. orbicularis was also encountered in
the sites with organic bottoms and among water
plants. According to data from previous studies
(BIESIADKA, 1972; KOWALIK, 1984; BAGGE &
MERILAINEN, 1985; ZAWAL, 1992; CICHOCKA,
1994), M. orbicularis inhabiting lakes prefers
sandy bottoms, but in rivers it also inhabits
sites where organics are present and sites that
are overgrown with plants (CICHOCKA, 1996;
BIESIADKA et al., 2004). As for M. crassipes, it
has been encountered almost solely over mineral
bottoms, whether it was a sandy bottom or one
covered with sand and pebbles, and sometimes
also on bottoms covered by the plant periphyton
(CICHOCKA, 1996; BIESIADKA et al., 2004).
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There appeared to be some differences
between the two species in the study area in
terms of the grain sizes of the bottom, albeit the
species co-occurred at most sites. M. crassipes
was associated with more fine-grained bottoms
than M. orbicularis. This contrasts with previous
classification of M. orbicularis as a typically
psammophilous species (CICHOCKA, 1996;
BIESIADKA et al., 2004). GERECKE (2002) and
suggests that M. orbicularis is a lenitobiont
species, and its presence in rivers is associated
with the presence of detritus in the substrate.
The current research showed that both species
preferred the mineral substrate, although the
habitats where M. orbicularis dominated were
characterized by a slightly higher detritus content.
It seems that the psammophilous character of M.
orbicularis 1is clearly stronger in stagnant water,
which is probably associated with a higher
amount of oxygen present on the substrate.
However, in the lotic waters this species has a
slightly wider range of occurrence and may also
occur on gravelly bottoms.

Summing up the above characteristics, it may
be stated that M. crassipes is a species much more
closely associated with lotic water habitats than
M. orbicularis and in rivers it prefers habitats
that are closer to the river current.
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